In [2] , the second author studied regular homomorphisms with product property on germs of smooth maps and deduced that the classical r-jets are the only possibility. In the present paper, we solve the same problem for germs of a foliation respecting map. In Section 1 we introduce an original concept of the leafwise (k, r)-jet of a foliation respecting map and describe its basic properties. Then we clarify, in Theorem 1, that our main result can be formulated in terms of these jets and of the transversal jets. Section 3 is of auxiliary character. We construct the induced product preserving bundle functors on the category F M of fibered manifolds. By a result of the third author, [6] , each of them is determined by a homomorphism of Weil algebras. In our case, the related Weil algebras have an important additional property, which we call the substitution property. In Proposition 2 we determine all Weil algebras with the substitution property. This supplies us with sufficient background for the proof of Theorem 1 in Section 4.
All manifolds and maps are assumed to be infinitely differentiable. Unless otherwise specified, we use the terminology and notation from [4] . 
Bundles of leafwise jets
A foliated manifold (M, F ) is an m-dimensional manifold M endowed with an n-dimensional foliation F , [7] . We write Fol for the category of foliated manifolds and foliation respecting maps and L z for the leaf of F passing through z ∈ M . Given two foliated manifolds (M 1 , F 1 ) and (M 2 , F 2 ), a leafwise r-jet of M 1 into M 2 means an r-jet j r z γ of a local map γ of L z into L γ(z) . All these jets form a bundle 
The category F M of fibered manifolds and fibered morphisms is a subcategory of Fol. For two fibered manifolds p 1 :
We write
for the bundle of these jets. The induced coordinates on (4) are
where α is the multiindex corresponding to
P r o o f. Consider the coordinate expression of f
and the analogous coordinate expression of g. Then our assertion follows directly from (5).
This defines the composition of leafwise (k, r)-jets.
and write J ̺ (M 1 , M 2 ) for the set of all these jets. 
In the last step of this recurrence procedure we have w a α1,β1 , |α 1 | 1, |α 1 | + |β 1 | 1 + r 1 . Since r 0 > r 1 , we can prescribe the remaining w a β0 , |β 0 | r 0 , arbitrarily. So we obtain the induced coordinates on
By (3), we deduce
We say that two Fol-morphisms f, g :
for every local function h on M 2 constant on the leaves. We write τ J r (M 1 , M 2 ) for the bundle of these jets. Clearly,
Since the classical definition of j r x f = j r x g for two smooth maps f, g :
More generally, we have a projection
In particular, (12) defines the composition of transversal r-jets.
On the other hand, the coordinate expression of j k f is
By (13), we have a projection
Write GFol(M 1 , M 2 ) for the set of all germs of foliation respecting maps of
. Analogously to (10), we have [4] , [5] . These jets represent a special case of ̺-jets with p = r, r 0 = s, r i = p − i for i = 1, . . . , p. For q r, the classical (r, s, q)-jets are defined as j r,s,q z f = (j r,s z f, j q p(z) f ), where f is the base map of f , [4] . They represent the corresponding special case of (̺, q)-jets.
Jet-like homomorphisms
We are going to apply an abstract viewpoint similar to [2] . Consider a rule F transforming every pair
Analogously to [2] , we formulate the following requirements I-IV.
I. Every ϕ M1,M2 :
. By I and II, we have a well defined composition (denoted by the same symbol as the composition of germs and maps)
where f −1 is constructed locally. We require III. Each map F (f, g) is smooth.
Definition 2. A pair (F, ϕ) satisfying I-IV will be called a jet-like homomorphism on germs of foliation respecting maps. Remark 1. In [2] , the second author introduced such a concept for germs of smooth maps and deduced that the only jet-like homomorphisms on germs of smooth maps are the classical r-jets.
Clearly, (J ̺,q , j ̺,q ) is a jet-like homomorphism, provided the composition is defined componentwise. The main result of the present paper is the following assertion.
Theorem 1. Every jet-like homomorphism on germs of foliation respecting maps is of the form (J ̺,q , j ̺,q ).
The proof is postponed to Section 4.
The related Weil algebras
A classical result reads that the product preserving bundle functors on the category Mf of smooth manifolds and smooth maps coincide with the Weil functors T 
Consider the product fibered manifold
Then F k,l is a product preserving bundle functor on F M, corresponding to some µ k,l : C k,l → A k,l . Every smooth function g : R k+l → R can be interpreted as an
According to the general theory, [3] , [4] , A k,l is the factor algebra of the algebra E(k + l) of germs of smooth functions on R k+l at 0 with respect to the ideal N k,l of all germ 0 g satisfying ϕ 0 ( g) = ϕ 0 ( ν), where ν is the zero function on R k+l . Write
for the set of all germs at 0 of F M-morphisms f :
By construction, ideals N k,l have the following substitution property:
Denote by m = m(k + l) and m B = m(k) ⊂ m(k + l) the maximal ideals.
In the case of J ̺ , we write A ̺ k,l and C ̺ k,l .
Lemma 3. We have
P r o o f. Consider the situation from the proof of Proposition 1 with 
Clearly, in the case of J ̺,q we have
Given k and l, we say that an ideal I ⊂ m(k +l) = m has the substitution property, if (17) holds for every X ∈ I and S ∈ G 0 (R k,l , R k,l ) 0 . Our main tool is the following algebraic result. 
implies r i > r i+1 . In the last step, we obtain m p B m rp+1 ⊂ I.
In other words, for every k, l there exist p(k, l) and ̺(k, l) such that N k,l is of the form (18). F M-morphisms of R k,l into i 1 R are determined by the base maps. Hence the Weil algebra C k,l of F k,l is independent of l. Then the substitution property implies
for an integer q. In fact, this is the manifold result from [2] . Remark 2. Ideal I from Proposition 2 was studied by the first two authors in [1] . However, formula (16) from [1] is not correct because of a gap in the proof. Thus, in the special case of fibered manifolds, Theorem 1 corrects the result concerning fibered (r, s, q)-jets from [1] .
Proof of Theorem 1
Since ϕ is defined on germs, it suffices to discuss fibered manifolds only. We determine the homomorphism µ k,l :
where p k,l : R k,l → R k is the bundle projection. Hence C k,l is the factor algebra of E(k) with respect to the ideal of all germ 0 g satisfying ϕ 0 (g) = ϕ 0 (ν), where ν is the zero function on
with classical q-jets and (because of the general definition of µ at the beginning of Section 3) µ k,l is of the form
Since (19) is a correct definition, we have q p. Thus, we have deduced the algebra version of the formula
For a fibered manifold p : Y → B with dim Y = k + l, dim B = k, we define
where inv indicates that we consider (̺, q)-jets of local F M-isomorphisms. This is a principal bundle over Y with the structure group One verifies directly that this definition is independent of the choice of u.
This implies (F, ϕ) = (J ̺,q , j ̺,q ). 
